Doxorubicin chemotherapy affects intracellular and interstitial nitric oxide concentrations in skeletal muscle : Effect of doxorubicin on intracellular and interstitial NO in skeletal muscle.
The role of nitric oxide (NO) in doxorubicin (DOX; cancer chemotherapeutic)-induced cardiotoxicity is well established. In skeletal muscle (SM), NO regulation plays a critical role in health, biogenesis, and function. Despite the increasing evidence that indicates the negative impact of DOX on SM function, the effect of DOX on NO production in SM has yet to be examined. The purpose of the current study was to simultaneously examine intracellular and interstitial NO concentrations in the SM following the administration of DOX. A single dose of 1.5 or 4.5 mg/kg was administered intraperitoneally to male Sprague Dawley rats, and interstitial (IS) and intracellular (IC) NO was quantified every 24 up to 192 h post-injection. There was no significant difference in IC NO following the injection of 1.5 mg/kg DOX when compared to the control; however, the administration of 4.5 mg/kg DOX resulted in lower (P < 0.05) concentrations of NO in the IC. Interestingly, a consistently higher (P < 0.05) concentration of NO in the IS was established following the administration of 1.5 mg/kg compared to the control while no significant changes in IS NO resulted from the administration of the 4.5 mg/kg dose. The fluctuation of IS and IC NO was not a result of substrate availability as arginine concentrations remained stable throughout the experiment. By utilizing the microdialysis technique, we have simultaneously quantified for the first time the IS and IC concentrations of NO in SM following DOX administration. These data provide important insight in the possible mechanisms leading to DOX-related SM dysfunction.